
PRE-FILLED RETRACTABLE NEEDLE INJECTION AMPOULES         FIELD OF THE
INVENTION          The present invention relates to pre-filled
ampoules, carpules, or cartridges for administering     injections of
medicinal fluids to patients. More 5   specifically, the invention relates
to such devices     having a retractable needle feature for rendering them
non-reusable and safely disposable.       BACKGROUND OF THE INVENTION 



10       Since the late 1980s, a variety of retractable     needle
injection syringes have been developed to     decrease the risk of needle
stick injuries after     intravenous or intramuscular administration of
fluid     medication. Such syringes may be broadly categorized 15  as
having a manually retractable needle or an      automatically retractable
needle. In manually      retractable needle syringes, the piston of the
syringe      is adapted to engage the needle or the needle hub and      to
permit the needle or hub to be withdrawn into the 20   barrel of the
syringe when the piston is pulled      rearwardly after an injection
stroke. Such syringes      are exemplified by U.S. Patent No. 4,507,117 to
Vining      et al.; U.S. Patent No. 4,692,156 to Haller; and U.S.
Patent No. 4,710,170 and numerous later variations 25   thereof, to Haber
et al.           In automatically retractable needle syringes, a
spring-loaded retraction mechanism is provided for      driving the needle
into an interior compartment upon      actuation of a latch associated with
the retraction 30  mechanism.  Such syringes are shown and described in
U.S. Patent No. 4,994,034 to Botich and Halseth.           Prior to
retracting the needle, the 



aforementioned retractable needle syringes are used in      substantially
the traditional manner, e.g., by 35   initially drawing fluid medication
into the syringe by             WO 97/07839
PCT/US96/13649                                -2 -       inserting the
needle into a supply of medication, and     then withdrawing the piston in
order to draw the     medication into the barrel of the syringe. Then, the
dosage of the medication is adjusted, and air bubbles 5  removed from the
barrel, by ejecting a portion of the     withdrawn medication from the
syringe while holding 



the syringe in an upright position. The traditional     practice for
preparing an injection can be wasteful,     hazardous, and can lead to
dosage errors. Moreover, 10  in an emergency situation, precious moments
can be     lost while an injection is prepared. To circumvent     these
problems, several types of pre-filled injection     systems, such as
Sterling Winthrop's "CARPUJECT",     Wyeth-Ayerst Laboratories' "TUBEX" and
Abbot 15  Laboratories' "ABBOJECT" injection systems, have     become
popular alternatives to the traditional vial-     and-syringe method of
storing and administering     injectable medications.           It would be
desirable to provide the advantages 20  of automatic needle retraction for
pre-filled fluid     medication injection systems and to further improve
such pre-filled injection systems for reduced     manufacturing costs and
enhanced ease of use. Because     of the substantial market penetration and
professional 25  acceptance of the aforementioned commercially-
available injection systems, it would also be     desirable to provide
automatic retraction capability     for pre-filled injection ampoules that
are compatible     with presently available injector assemblies. 



30      SUMMARY OF THE INVENTION           In accordance with the present
invention, there      are provided pre-filled medication ampoules or
cartridges having automatic needle retraction 35  capability.  Such
ampoules are each provided with a      spring-loaded retraction mechanism
wherein a plurality      of axially-extending fingers retain the needle in
a             WO 97/07839
PCT/US96/13649                                -3 -   



projecting configuration, and wherein an injection     piston is configured
to release the fingers from the     needle when an injection stroke is
completed. In one     preferred embodiment, the barrel of the ampoule is 5
formed to mate with an injector assembly having a     plunger for driving
the piston forward within the     cartridge to administer an injection.
According to an alternative embodiment of the     invention, a
self-contained pre-filled injection 10  system is provided wherein a
separate injector     assembly is not required. In this alternative
embodiment of the invention, a needle cap provides a     fluid seal for
retaining a fluid medication within an     injection cartridge. After the
needle cap is removed 15  from the forward end of the cartridge, the cap is
used      as a plunger for driving a piston within the cartridge      to
administer an injection.           According to another alternative
embodiment of      the invention, fluid medication is packaged in a 20
cartridge having a rupturable seal covering one end.      A plunger is
positioned within the other end of the      cartridge. The cartridge is
adapted for insertion      into a tubular needle-bearing sleeve having an 



automatic needle retraction mechanism. The needle 25  comprises a
rearward-extending sharpened end for      rupturing the rupturable seal
when the cartridge is      advanced within the sleeve prior to
administering an      injection.           According to another embodiment
of the invention, 30  fluid medication is provided in a cartridge having a
puncturable stopper which is slidably positioned      within the forward
end of the ampoule. A compatible      injection device is provided with a
barrel for      receiving the cartridge, and a hollow rod for holding 35
the stopper at a fixed position while the cartridge is      urged into the
barrel to eject fluid medication      through the rod. At the end of the
injection stroke,          
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the cartridge is further urged into the barrel to      release an automatic
needle retraction mechanism for      retracting the needle into a forward
portion of the      rod.  5      BRIEF DESCRIPTION OF THE DRAWINGS
The foregoing summary, as well as the following      detailed description,
will be best understood in      conjunction with the attached drawings in
which: 10        FIG. 1A is a cross-sectional view of a
retractable needle injection ampoule and an                injector
assembly therefor, according to a                first embodiment of the
invention;           FIG. 1B is a cross-sectional view of the ampoule 15
of FIG. 1A with the needle in the retracted                position;
FIG. 2 is an exploded view of a latching assembly 



for selectively retaining the needle within                the ampoule of
FIG. 1A; 20        FIG. 3 is a cross-sectional view of a retractable
needle injection ampoule and an injector                assembly according
to a second embodiment of                the invention;           FIGS.
4A-4C are partial sectional views of a 25             self-contained
retractable needle injection                ampoule and injector, in
respective                configurations prior to, during, and after
use thereof;           FIG. 5A is a partial sectional view of a fourth 30
embodiment of a retractable needle injection                ampoule in an
initial configuration;           FIG. 5B is perspective view of the
injection                ampoule of FIG. 5A, in a prepared
configuration; 35        FIG. 5C is a partial sectional view of the
injection ampoule of FIG. 5A, in a                configuration after use
thereof;    
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FIGS. 6A-6B are enlarged partial sectional views                of portions
of the injection ampoule shown                in respective FIGS. 5A-5B;
FIGS. 7A-7C are partial sectional views of a 5             fourth
embodiment of a retractable needle                injection ampoule, in
respective                configurations prior to, during, and after
use thereof;           FIG. 8 is a sectional view of the injection 10
ampoule taken along the line 8-8 of FIG. 7A;           FIG. 9 is a
sectional view of a portion of an                injection ampoule taken
along the line 9-9 



of FIG. 8; and           FIG. 10 is a sectional view of a fifth embodiment
15             of a retractable needle injection ampoule
apparatus.       DETAILED DESCRIPTION           Referring now to FIG. 1A,
there is shown a 20  retractable needle injection ampoule 10 and an
attachable injector assembly 12. The ampoule 10 has a      main body or
housing 14, which comprises a tubular      barrel 14a, a reduced diameter
tubular forward portion      14c, and a frustoconical portion 14b disposed
between 25  the barrel 14a and the forward portion 14c.  The rear      end
of the barrel 14a is open to receive a piston 18      therein during
assembly of the ampoule. The interior      of the barrel 14a defines a
chamber 20 containing a      volume of medicinal fluid, preferably in an
amount 30  sufficient for a single dose of the fluid or in an      amount
preferred for administration to a single      patient, is contained within
the remaining forward      portion of the barrel 14a in front of the piston
18.      A sealing member 22 is engaged within a seat 23 formed 



35   in the forward end of the piston 18.  The sealing      member 22 is
slidably engaged with the interior of the      barrel 14a forming a seal to
prevent the fluid from                                         -6-
leaking out of the chamber 20 through the rear of the      barrel 14a.
The barrel 14 is preferably formed of a material      that is chemically
compatible with the fluid  5 medication to be stored in the chamber 20. For
storage of some medications, polypropylene is a      suitable inert
material. For storage of other      medications, glass may be preferred for
forming the 



barrel 14. 10       A tubular needle 16 extends from the forward end
of the ampoule 10. The needle is preferably made of      stainless steel
for chemical compatibility with      various medications. The rear or back
end of the      needle 16 includes an enlarged head 30 positioned 15
thereon.  In the configuration shown in FIG. lA, the      rear portion of
the needle 16 extends generally      axially within a spring housing
assembly 28. The      spring housing assembly 28 is held within the forward
portion 14c of the main housing 14. A spring 40 20   surrounds the needle
16 within the spring housing      assembly. The spring housing assembly 28
includes a      front alignment member 26 and a rear needle retaining
member 32. The front alignment member 26 has an      needle guideway 27
formed in the forward portion 25   thereof, through which the needle 16
extends in the     projecting configuration. The needle guideway 27 is
sized for maintaining the needle 16 in axial     alignment. A sealing
member 29, such as a resilient     washer, silicone plug, or puncturable
disc, is 30  disposed within an interior circumferential channel
formed within the forward portion of the front 



alignment member 26. The sealing member 29 surrounds      the needle 16.
The sealing member 29 further promotes      axial alignment of the needle
16, and also serves to 35   prevent fluid from passing through the needle
guideway      27 subsequent to retraction of the needle 16
-7-             The front alignment member 26 is firmly engaged      within
the forward portion 14c of the main housing 14,      e.g. by friction. The
engagement of the alignment      member 26 within the forward portion 14c
of the  5 housing 14 may be further secured by epoxy or 



ultrasonic welding. Other effective means for      securing the alignment
member 26 within the forward      portion 14c of the housing 14 include
cooperative      bayonet projections and grooves (not shown) formed 10
upon the alignment member 26 and within the forward     portion 14c,
locking screw threads, or equivalent     structures for providing for
secure assembly of the     respective components.           The tubular
needle retaining member 32 is 15  positioned to form the rear of the spring
housing      assembly 28. The forward end of the needle retaining
member 32 abuts against the rearward end of the front      alignment member
26. The rear end of the needle      retaining member 32 is provided with a
latch mechanism 20  generally designated 34.           A tubular removable
sheath or cap 19 is removably     mounted on the exterior of the forward
portion 14c of     the housing 14. The cap 19 is held upon the forward
portion 14c of the housing by, for example, 25   cooperative engagement
between a lateral protrusion 21      formed upon the exterior of the
forward portion 14c of      the housing 14 and an annular mating recess 25
formed      within the rear of the cap 19. The cap 19 surrounds 



and shields the needle 16 prior to use of the ampoule 30   10.  The tip of
the needle 16 is positioned or      embedded within a plug member 24. The
plug member 24      seals the forward end of the needle 16 in order to
prevent the fluid from leaking out of the tip of the      needle 16 prior
to use of the ampoule. The plug 35  member 24 is preferably engaged with
the interior of      the cap 19, so that when the cap 19 is removed from
the housing 14 to expose the needle immediately prior            WO
97/07839                                     PCT/US96/13649
-8 -      to administering an injection, the plug member 24 is 



likewise removed from the tip of the needle 16.          The plug member 24
may be formed within the cap     19 during assembly thereof by depositing a
quantity of  5 a silicone elastomer, or other material suitable for
subsequent penetration by the needle 16, within the     forward interior of
the cap 19. The material employed     to form the plug should be selected
for biological and     chemical compatibility with the medicinal fluid, to
10  avoid contamination of the fluid, allergic reactions,     or other
undesirable effects. After the elastomer has     cured, the cap 19 is urged
onto the forward portion     14c of the housing 14. As the cap 19 is
positioned     upon the housing 14, the needle penetrates the plug 15
member 24 to be sealed thereby.           The rear end of the barrel 14a is
open to receive      a piston 18 therein. The piston 18 includes a shaft
46 positioned axially within the barrel 14a and having      an axial
channel or cavity 48 formed therein. An 20  annular groove 23 is formed
about the forward end of     the piston 18 for retaining a sealing member
or 0-ring     22. The cavity 48 is appropriately sized to receive     the
needle 16 therein when the needle 16 is retracted.     The rear end of the
axial cavity is closed by an end 



25  member or piston cap 56.  The piston cap 56 abuts     against, or is
joined to, the rear of the piston shaft     46. An engaging member, such as
a boss 58, is formed     on the cap 56 and extends from the rear surface of
the     piston 18. 30       The piston 18 and the barrel 14a include
cooperating means for positioning and retaining the     piston toward the
rear of the barrel 14a and for     preventing rearward motion of the piston
18 out of the     rear of the barrel 14a. For example, an annular 35
detent 44 may be formed circumferentially about the     interior of the
barrel 14a for engaging one or more     tabs 45 projecting radially from
the exterior of the                                         -9- 



piston 18. The detent 44 preferably has an obliquely      angled rear
surface and a more nearly perpendicular      forward surface. The tabs 45
have complementary      angled surfaces to permit the piston to be inserted
5 into the barrel 14a and positioned as shown in FIG. 1A      during
assembly of the ampoule 10. A removable rear      cap (not shown) may also
be provided to cover the rear      of the barrel 14a prior to use, in order
to prevent      the rear of the piston 18 from being accidentally or 10
inadvertently pushed upon during transportation,      storage, or other
handling of the ampoule 10.           The medicinal fluid contained within
chamber 20      and stored within the ampoule 10 prior to use, may be
charged during assembly of the ampoule 10 as follows. 15  The main housing
14 is initially provided with neither      the piston 18 nor the spring
housing assembly 28      installed therein. First, the piston 18 is
inserted      into the rear of the barrel 14a and is urged into
engagement with the detent 44. Then, holding the main 20   housing 14
upright, the volume of fluid 20 may be      dispensed from a suitable
dispenser into the ampoule 



10 through the axial cavity within the forward portion      14c of the
housing. The spring housing assembly 28,      and the associated needle 16
may then be installed in 25   the forward portion 14c of the housing.  The
spring      housing assembly 28 may be installed by first      inserting
the needle retaining member 32 into the      forward portion 14c,
positioning the needle 16 and the      surrounding spring 40 within the
needle retaining 30  member 32, and then sliding the front alignment member
26 of the spring housing assembly 28 onto the needle      and into
engagement with the forward portion 14c of      the main housing 14 in
accordance with the      aforementioned engagement means therebetween. The
35   small volume of air remaining within the needle may be      purged by
the user prior to administering an         



-10 -        injection, as is customary in administering      injections.
In an alternative assembly procedure, the front      alignment member 26
and the needle retaining member 32  5 of the spring housing assembly 28 may
be secured      together by suitable means, e.g. epoxy, in order to
assemble the spring housing assembly 28 to contain the      needle 16 prior
to engagement with the main housing      14. 10        In yet another
filling and assembly procedure,      the spring housing assembly 28 may
initially be      secured in engagement with the main housing 14. Then,
the ampoule is positioned vertically with the open      rear end of the
barrel 14a facing upward to receive 15   the medicinal fluid from a
dispenser.  If the surface      tension of the fluid, and the diameter of
the needle      bore, are not sufficient to support the volume of
dispensed fluid, then the tip of the needle 16 should      be blocked or
plugged to prevent the fluid from 



20   leaking out of the needle during filling.  After the      desired
volume of fluid has been dispensed into the      barrel 14a, the piston 18
is aligned with the rear of      the barrel 14a and urged therein to the
extent that a      fluid seal is achieved between the piston 18 and the 25
rear of the barrel 14a.  The vertical orientation of      the ampoule may
then be reversed, so that the needle      points upward. The tip of the
needle 16 is then      unplugged or unblocked. The piston 18 is then urged
further into the barrel 14a to engage the tabs 45 with 30   the annular
detent 44.  As the piston 18 is so      positioned, any air within the
barrel 14a will be      purged from the ampoule through the needle 16.
After      the piston 18 has been properly positioned within the
barrel 14a, the needle cap 19 is securely mounted onto 35   the forward
portion 14c of the housing 14 to      subsequently shield the needle and to
position the      plug 24 upon the tip of the needle.      
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Other methods of filling the ampoule 10, such as     by generating suction
through the needle 16 by     rearward motion of the piston 18, shall be
apparent to     those of skill in the art. Of course, an aseptic or 5
antiseptic environment should be maintained throughout     the filling
procedure in order to maintain the desired     purity of the medicinal
fluid.          The barrel 14a of the ampoule 10, and the piston      18
therein, are preferably adapted for engagement with 10   an injector
assembly 12 of the type embodied in the      "TUBEX" injector assembly,
made by Wyeth-Ayerst      Laboratories of Philadelphia, Pennsylvania.
Briefly,      the injector assembly 12 includes a body 71 having
finger grips 74 extending therefrom. The injector 



15   assembly further includes a chuck 70 sized to receive      the barrel
14a therein. The chuck 70 has a      cylindrical collar 73 in threaded
engagement with the      body 71. After the barrel is inserted into the
chuck      70, the collar 73 is screwed onto the body 71 in order 20   to
deform a concentric inner sleeve 72 of the chuck 70      into frictional
engagement with the exterior of the      barrel 14a. Alternatively, there
may be employed an      injector assembly such as that described in U.S.
Patent No. 4,642,103, the disclosure of which is 25   incorporated by
reference herein.           The injector assembly 12 further includes a
plunger rod 76, which is slidably disposed within a      central bore 77
formed in the body 71. A tip member      78 is attached to the forward end
of the plunger rod 30   76.  The tip member 78 has an axial bore for
receiving      the boss 58 of the piston 18, and is preferably
internally threaded for securing engagement with the      external threads
formed on the boss 58. The rear end      of the plunger rod 76 comprises a
broadened actuating 35   surface 76a upon which force is applied by a user
during administration of an injection for urging the      plunger rod 76 in
the forward direction. The ampoule 



WO 97/07839                                     PCT/US96/13649
-12 -        10 is further compatible with other known injector
assemblies, such as those wherein the ampoule 10 may      be positioned as
a cartridge within a cooperating      channel of the injector assembly. 5
In order to administer the medicinal fluid to a     patient, the injector
assembly 12 is secured to the     rear of the ampoule so that the chuck 70
grips the     exterior of the barrel and the plunger rod tip 78     engages
the boss 58. The cap 19 is then removed to 



10   expose the needle 16.  The user may then administer      the medicinal
fluid to a patient by penetrating the      skin of the patient and then
urging the plunger rod 76      in the forward direction to cause the piston
18 to      expel the medicinal fluid through the needle 16 and 15   into
the patient.  Alternatively, the needle 16 may be      used to penetrate an
injection port of an intravenous      access device connected with the
patient, for      administration of a so-called "IV push".           The
barrel 14a is preferably transparent and has 20   graduations (not shown)
thereon for indicating the      volume of fluid contained therein. Prior to
administering the medicinal fluid to a patient, the      user may expel an
initial volume of fluid from the      ampoule in order to obtain a desired,
smaller dose of 25  the fluid for delivery to the patient.           After
the fluid has been administered to the      patient, the needle 16 is
removed from the patient, or      from the injection port. The needle 16
may then be      retracted into the ampoule 10 by the user applying a 30
firm compressive force, preferably in excess of the      force required to
expel fluid during an injection      stroke, to the rear of the plunger rod
76. A 



retraction mechanism responsive to such compressive      force, which is
described hereinbelow, then causes the 35   needle 16 to be withdrawn in to
the ampoule 16, so      that the needle 16 no longer presents a sharp
injury      hazard. The injector assembly 12 is then removed from
WO 97/07839                                     PCT/US96/13649
-13 -       the ampoule 10, and the ampoule 10 may safely be     discarded.
It should be appreciated that the injector     assembly 12 may subsequently
be employed for     connection with other ampoules of the same or similar 



5 type.           The retraction mechanism for effecting withdrawal     of
the needle comprises a latching mechanism 34 for     selectively retaining
the needle 16 in the projecting     configuration. The latching mechanism
34 is formed to 10   cooperate with the forward end of the piston 18 to
release the needle 16 in response to a firm      compressive force. The
latching mechanism 34, and the      cooperative structure of the piston 18,
will now be      described with continued reference to FIG. 1A. 15
The latch mechanism 34 preferably comprises a     plurality of latching
projections or fingers 36 formed     at the rear end of the needle
retaining member 32.     The fingers 36 extend from the rearward portion of
the     needle retaining member into the conical portion 14b 20   of the
interior of the main housing 14.  The barrel      14a extends rearwardly
for the remainder of the length      of the housing 14. The fingers 36 are
provided with      latches or hooks 38 integrally formed at the ends of
the fingers 36. The hooks 38 extend radially inward 25   for retaining the
head 30 of the needle 16, so that      the needle 16 is maintained in its
projecting      configuration for use. In the present preferred 



embodiment of the device, four fingers are employed,      but more or less
latching projections may be employed 30  depending on the size of the
device, the nature of any      biasing member and related structure in the
device for      effecting optimum operation.           A spring 40 is
compressed within the spring      housing assembly 28 and surrounds the
rear portion of 35  the needle 16.  In the configuration of FIG. 1A, the
spring 40 is maintained in compression between the      rear of the
guideway 27 and the forward surface of the
-14-        enlarged head 30 of the needle 16. An axial cavity or 



hollow area is provided in the needle retaining member      32 as well as
in the front alignment member 26 which      together define a spring
housing chamber in which the  5 needle and its surrounding spring are
initially poised      prior to use. The head 30 of the needle 16 functions
as a cooperating latch member with the latching      fingers 36. The needle
head 30 provides an abutment      for the rearward end of spring 40 for
compressing the 10   spring 40 against the rear of the guideway 27 within
the interior of the front alignment member 26. The      needle head 30
forms a lip or rim that is maintained      in abutment with the hooks 38 on
the fingers 36.      Hence, the needle 16 is held in a biased relationship
15   which urges the needle toward the rear of the ampoule      10.
The cooperative relationships among the needle      retaining member 32,
needle head 30, needle 16, and      the spring 40, are best shown in the
exploded view of 20   FIG. 2.  As previously discussed, the needle
retaining      member 32 includes rearward extending fingers 36 or
latching projections having hooks 38 formed at the      terminal ends
thereof. The fingers are preferably      flexible to permit outward
movement to release the 



25   cooperating latch abutment surface 30a provided by the      head 30 of
the needle 16. It should also be      appreciated that the fingers 36 could
be fractured      when moved outwardly to release the needle head. The
hooks 38 provide engaging surfaces 39 which extend 30   radially inward for
overlapping engagement with the      abutment surface 30a of the head 30 of
the needle 16.           The hooks 38 are formed to have rearward facing
canted or wedge-shaped surfaces 37 for mating with the      forward end of
the piston 18, as described further 35   hereinbelow.  As should also be
appreciated, should      the fingers 36 be deformed or flexed radially
outward,      the engaging surfaces 39 of hooks 38 move out of
-15 - 



abutment with the abutment surface 30a of the needle      head 30. Upon
this occurrence, the expansive force of      spring 40 against the forward
surface 30b of the      needle head 30, immediately thrusts the needle head
5 30, and hence the needle 16, rearwardly toward the      back or rear
portion of the ampoule.           The latching projections or fingers 36
and the      hooks 38 of the needle retaining member 32 are      preferably
joined together to form an annular latching 10  member with a circular
opening at the rear end.  The      retaining member 32 is provided with
longitudinal      grooves or score lines 42 running along the outside to
facilitate breakage and separation of the fingers 36.      The engaging
surfaces 39 of the hooks 38 form a 15   continuous rim within the interior
of the needle      retaining member 32, to enhance the security of
engagement with the needle head 30. The continuous      rim provides a seal
with the rearward surface 30a of      the needle head 30, so that fluid is
kept out of the 20   spring housing chamber.  Additionally, a radially-
protruding shoulder 35 is formed around the exterior 



of the needle retaining member 32 for abutment with a     complementary
ridge on the interior of the housing     (not shown) to secure the needle
retaining member 32 25   against being pushed rearward by the expansive
force      of the compressed spring 40.           Referring once again to
FIG. 1A, the piston 18      comprises structural features for effecting
release of      the latching mechanism 34. The forward end of the 30
axial cavity 48 is sealed by a frangible end member 52      formed
centrally and integrally with the forward end      of the piston 18. An
annular joint 53 is thus formed      between the frangible end member 52
and the remainder      of the piston 18. The thickness of material forming
35   the annular joint is sufficiently small such that the      end member
52 can be broken or separated from the      piston upon application of a
force of less than about        



-16        two pounds to the forward surface of the frangible end
member. The latching mechanism 34 and the plunger 18      are preferably
formed of a material that provides      suitable frangibility for effecting
needle retraction,  5  while also being chemically compatible with the
stored      medication. Polystyrene, for example, provides such
characteristics for use with various medications. The      properties of
frangibility and chemical compatibility      may be provided separately by,
for example, providing 10  a conformal coating or layer of a chemically
inert      material, such as polytetrafluoroethylene, upon the
surfaces of the plunger 18 and the latching mechanism      34 that are
maintained in contact with the stored      medication. 15       The
periphery of the forward end of the piston 18      is contoured or tapered
to mate with and abut the      cooperating wedge shaped surfaces 37 of the
hooks 38,      for spreading the fingers 36 to release the hooks from 



the head of needle 16. More specifically, the piston 20   18 preferably has
a tapered forward surface 50 which      engages the wedge shaped surfaces
37 of the hooks,      when the piston 18 is urged forward within the barrel
14a of the housing 14.           The forward progress of the piston 18
causes the 25   fingers 36 to spread radially outward by flexing or
breaking, thus releasing the head 30 of the needle 16.     When the head 30
of the needle 16 is released, the     needle 16 is thrust rearwardly by the
spring 28 and is     propelled by the spring force through the aperture 30
formed in the forward end of the piston 18 by      separation of the
frangible end member 52 from the      piston 18.  The needle 16 is then
received, and      subsequently retained, within the cavity 48.
The ampoule 10 is shown in FIG. 1B with the 35   injector assembly removed
and the needle 16 in its      retracted position within the cavity 48. When
the      needle is being retracted, and when the tip of the     
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-17 -        needle passes through aperture 27 into the spring      housing
assembly 28, the sealing member 29 relaxes,      expanding from its
formerly compressed condition to      seal the forward end of the spring
housing assembly 28  5 and to prevent any fluid from leaking out of the
aperture 27.           In order to retain the piston 18 at the advanced
position within the barrel 14 subsequent to needle     retraction, the
threaded tip of the plunger rod is 10   preferably removed from the boss 58
prior to      disengaging the injector chuck from the exterior of      the
barrel. Should the user remove the chuck from the      barrel prior to
disengaging plunger rod from the boss 



58, then the piston 18 could be withdrawn within the 15   barrel 14a as the
injector assembly is removed.      Provided that the piston 18 is not
forcefully      withdrawn, then the rearward motion of the piston 18
will be stopped by the detent 44. If the piston 18 is      forcefully
withdrawn during disengagement of the 20   injector, then there is a
possibility that the      restraining influence of the detent 44 may be
overcome, and thus piston 18 may be inadvertently      removed from the
rear of the barrel 14a. Preferably,      then, the detent 44 and the tabs
45 are sufficiently 25   firm to substantially prevent removal of the
piston      18.           Other means may be provided to prevent removal of
the piston 18 from the barrel 14a after retraction of      the needle 16.
For example, an additional, forward 30   detent (not shown) may be formed
within the interior      of the barrel 14a for engaging the tabs 45 when
the      piston 18 is in the advanced position shown in FIG.      lB. Such
an arrangement would be most suitable for      embodiments in which the
length of the injection 35   stroke is less than or equal to the length of
the      piston, so that the forward detent would not disrupt 



the fluid seal between the piston 18 and the interior
-4  -              of the barrel 14a during the injection stroke.
Alternatively, the engaging structure provided at the          rear of the
piston for mating with the tip of the          plunger rod, may be arranged
to permit the plunger rod      5   to move the piston in only one
direction.  For          example, the boss 58 may be provided without
threads,          yet having a sufficiently small diameter to fit within
the tip of the plunger rod, for abutment with and          alignment of the
plunger rod. In such an abutting     10  arrangement, forward movement of
the plunger rod will          urge the piston 18 in the forward direction
within the 



barrel 14a, while any rearward movement of the plunger          rod will
merely cause the plunger rod and the boss 58          to dissociate from
each other. Alternatively, the 15  piston 18 can be structured to permit
the boss 58, or          a supporting portion of the piston 18, to
dissociate          from the remaining portion of the piston 18 if the
plunger rod is withdrawn from the barrel 18.               As has been
mentioned, retraction of the needle     20   is effected by applying a
forwardly directed force          upon the piston in excess of the force
required to          eject fluid from the ampoule, yet comfortably within
the normal range of strength of the user's hand. In          order to
ensure that the ampoule remains in secure     25  engagement with the
injector assembly, it may be          desirable to configure the ampoule
and the injector          assembly to provide a positive, interlocking
engagement therebetween, as an enhancement or          alternative to the
frictional engagement provided     30  between the chuck 70 and the ampoule
10.               Referring now to FIG. 3, there is shown an
ampoule 110 and an injector assembly 112 wherein means          are
provided for interlocking engagement of the          injector assembly 170
with the ampoule 110. Similar 



35  parts in FIG. 3 to those shown in FIG. 1A are          designated by
the same reference number with the          addition of 100 thereto. The
ampoule 110 has a needle                                       -19 -
116 extending from a spring housing assembly 128 that      is secured
within a main housing 114. The spring      housing assembly 128 includes a
latching mechanism      (not shown) for selectively retaining the needle
116  5 in the projecting configuration and for releasing the      needle
116 into cavity 148 in response to being      actuated by the forward end
of piston 118.           The barrel 114a of the ampoule 110 has a threaded 



surface 160 formed thereon. The injector assembly 112 10  has a sleeve or
cup portion 170 extending from the      body 171 of the injector assembly
112 for receiving      the barrel 114a therein. A complementary threaded
surface 172 is provided within the cup 170 for      interlocking with the
threaded surface 160 of the 15   ampoule 110.  A radially projecting
surface, such as      upon a flange 162, is provided upon the exterior of
the barrel 114a to provide a stop for abutting against      the forward
peripheral surface 170a of the injector      assembly 112, when the
injector assembly is mounted 20   upon the ampoule 110.  The interlocking
engagement of      surfaces 160 and 172 of the respective ampoule 110 and
injector assembly 112, provides enhanced security      against
inadvertently ejecting the ampoule 110 from      the injector assembly 112
when retraction of the 25   needle is desired.           Referring now to
FIG. 4A, there is shown a self-      contained pre-filled injection ampoule
210. The      ampoule 210 is self-contained in the sense that a
separate injector assembly is-not required for 30   operation of the
ampoule 210.  Rather, the function of      a plunger rod, for pushing the
piston 218, is provided 



by the needle cap 219, as described hereinbelow.      Similar parts in FIG.
4 to those shown in FIG. 1A are      designated by the same reference
number with the 35   addition of 100 thereto.           The ampoule 210
comprises a main housing 214,      including a barrel 214a and a reduced
diameter forward             WO 97/07839
PCT/US96/13649                                -20 -       portion 214c.
External projections, such as finger     stops 274 are formed along the
exterior of the barrel     214a. A volume of medicinal fluid 220 is
contained 



within the barrel 214a. A piston 218 is slidably  5 positioned within the
rear of the barrel 214a. The      rear portion 256 of the piston 218 is
positioned in      abutment with a detent 244 formed in the barrel 214a
for preventing the piston 218 from being removed from      the rear of the
barrel. A spring housing assembly 228 10   is positioned within the forward
portion 214c of the      main housing 214 for selectively retaining a
needle      216 in the projecting configuration. The forward      portion
needle 216 is surrounded by a cap or sheath      219 that is removably
attached to the exterior of the 15   forward portion 214c of the housing
214.  A plug      member 224 is located or formed within the sheath 219
for receiving and sealing the tip of the needle 216.           The sheath
219 has piston engaging means, such as      a receptacle member 278, formed
on the forward end of 20   the sheath 219.  The receptacle member 278 is
preferably threaded for engagement with a threaded      boss 258 formed on
the rear surface of the piston 218.      When the ampoule 210 is to be
employed for      administering an injection, the sheath 219 is removed 25
from the front of the ampoule 210 and is then mated to      the rear of the
piston 218 by engagement of the 



receptacle member 278 with the boss 258, as shown in      FIG. 4B. An
injection may then be given by depressing      the rear portion 276 of the
sheath 219 while applying 30   a counteracting force to the finger stops
274, thus      driving the piston 218 forward within the barrel 214a.
A radially extending annular flange 273 is preferably      formed upon the
rear portion of the sheath 219 to      provide a suitable surface for
applying pressure to 35   the rear of the sheath 219.  In embodiments
wherein      the receptacle member 278 and the boss 258 are      threaded,
or otherwise interlocking, the sheath 219              WO 97/07839
PCT/US96/13649                                -21 - 



may be withdrawn in order to draw fluid through the      needle 216 and
into the barrel 214a. Such withdrawal      may be desirable, for example,
to verify intravenous      positioning of the tip of the needle 216, or to
draw  5  medicinal fluid into the barrel 214a for injection.
After an injection has been administered, the      needle 216 is removed
from the skin of the patient      (not shown), or from the injection port
of an      intravenous fluid delivery system (not shown). Then, 10   an
additional compressive force may be applied to the      rear portion 276 of
the sheath 219 in order to effect      retraction of the needle 216. The
ampoule 210 is      shown in FIG. 4C in the retracted configuration. In
order to prevent withdrawal of the piston 218 after 15   the needle has
been retracted, stops or tabs 245 may      be formed upon the exterior of
the sheath for engaging      detent 244 when the sheath 219 has been fully
depressed into the barrel 214a.           As has been mentioned, it is
desirable to store 20   liquid medications in contact with materials that
are      compatible with such medications in terms of 



reactivity, solubility, impermeability, toxicity, etc.      Because some
medications should not be stored in      contact with metal, such as with a
needle, it is 25   desirable to provide pre-filled injection ampoules in
which the liquid medication is isolated from contact      with the needle
prior to use. One way to provide such      isolation is by providing a
puncturable membrane      between the needle and the stored medication, and
by 30   providing a means for puncturing the membrane      immediately
prior to administering the desired      injection.           Referring now
to FIG. 5A, there is shown an      injection ampoule 310, comprising a
housing 314 that 35   is formed to receive a sealed medication cartridge
304. The cartridge 304 is preferably made of an inert      material, such
as glass, for compatibility with a        



-22-       liquid medication 320 stored therein. The housing 314      and
the cartridge 304 may be provided separately or in      the assembled
configuration shown in FIG. 5A.     The      forward end of the cartridge
304 is sealed by a  5  puncturable membrane 301 which is preferably made of
an elastomeric material. The membrane 301 is      stretched to cover the
front of the cartridge 304.      The membrane 301 is held in position by an
annular      sealing ring 302 that is engaged within a 10   circumferential
exterior groove 305 formed about the      forward end of the cartridge 304.
The sealing ring      302 may be an o-ring that is integrally formed with
the membrane 301. Alternatively, the sealing ring 302      may be a
separate semi-rigid structure for 15   compressively engaging the membrane
with the forward      end of the cartridge 304. A detent 306 is formed
within the interior of the housing 314 for receiving      the periphery of
the sealing member 302 when in place 



about the forward end of the cartridge 304, and for 20   retaining the
cartridge within the housing 314 in the      assembled configuration prior
to use.           A piston 318 is positioned within the rear of the
cartridge 304 in the initial configuration shown in      FIG. 5A. The rear
end of the cartridge 304 is open to 25  provide access to the rear surface
356 of the piston      318 by a suitable plunger (not shown) for urging the
piston in the forward direction within the cartridge      304 when an
injection is administered. The rear      surface 356 of the piston 318 may
be provided with any 30   of the several engagement or abutment means
described      hereinabove for mating with a piston. An axial cavity
348 is formed within the piston 318 for receiving the      needle 316 when
needle retraction is effected.  An      annular groove 323 is formed about
the exterior of the 35   forward end of the plunger for retaining a sealing
member 322. The sealing member 322 includes an      enlarged rim portion
for engagement within the groove     
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323, and an attached puncturable membrane 322a      preferably made of
elastomeric material, that is      stretched to cover the forward end of
the piston 318.      The membrane 322a also seals the forward end of the 5
cavity 348.           A spring housing assembly 328 is positioned
within the forward end of the main housing 314. The     spring housing
assembly releasably supports a needle     316 to extend from the forward
end of the main housing 10   314 in the initial configuration.
Referring now to FIG. 6A, there is shown an      enlarged view of a portion
of the ampoule 310 with the 



cartridge 304 installed. An enlarged sleeve or head      330 surrounds the
rear portion of the needle 316. The 15   head 330 provides a cooperative
latching assembly with      the latching hooks 338 of the needle retaining
member      332 in the manner described hereinabove. The needle      316
includes rear point 307 that extends rearwardly      from the needle head
330 to a position within the main 20   housing 314 beyond the rear end of
the needle      retaining member 332. In an alternative embodiment,
the rearward facing needle point 307 may be provided      as a separate
needle member that is held in alignment      with the forward facing needle
316 by the needle head 25   330.           Before an injection is to be
administered, the      cartridge 304 is urged forward within the housing
314.      As the cartridge 304 is urged forward, the membrane      301 is
pierced by the rearward-facing needle point 30   307, and the neck 314b of
the cartridge 304 is      positioned to surround the fingers 336. When the
cartridge 304 has been fully depressed into the      housing 314, the
sealing member 302 is engaged by      detent 309, formed at a forward
position within the 35   housing 314, to retain the cartridge 304 within
the 



housing 314 at the position shown in FIG. 6B. In      alternative
embodiments, the interior of the housing            WO 97/07839
PCT/US96/13649                                -24 -        314 and the
forward end of the cartridge 304 may be      provided with other engaging
means, such as screw      threads or bayonet slots, for retaining the
cartridge      304 at the forward, or prepared, position. Such  5
alternative engaging means may further comprise a      locking mechanism
for permanently retaining the      cartridge 304 within the housing 314. 



Referring now to FIG. 5B, the cartridge 304 is      shown to be advanced
within the housing 314 at the 10  prepared position.  The user may then
attach a      suitable injector assembly to the ampoule. For      example,
an injector assembly of the type described in      connection with FIG. lA
may be secured to the rear of      the cartridge 304. Alternatively, the
injector 15   assembly can be secured to the cartridge, and the
plunger therein engaged with the piston 318, prior to      advancing the
cartridge 304 into the prepared position      within the housing 314. In an
alternative embodiment,      a combined needle cap and plunger, such as has
been 20   described in connection with FIGS. 4A-C, may be      engaged with
the plunger 318 before or after the      cartridge 304 is advanced to the
prepared position.      In yet another alternative embodiment, screw
threads      or other mating means may be formed on the exterior of 25
the housing 314 for mating with an injector assembly      such as that
described in connection with FIG. 3. In      such an embodiment, the
injector assembly can be      adapted to urge the cartridge into the
prepared      configuration as the injector assembly is mated to the 30
housing 314. 



At the completion of an injection stroke, the      piston 318 is
sufficiently advanced within the      cartridge 304 such that the membrane
322a sealing the      forward end of the piston 318, will be ruptured by
the 35   piercing tip 307.  A plunger stop or ridge (not shown)      may be
formed upon the interior surface of the      cartridge 304 to provide a
tactile signal to the user             WO 97/07839
PCT/US96/13649                                -25 -       before the
membrane 322a is ruptured. Upon feeling     the tactile signal, the user
may decide to preserve 



the integrity of the membrane 322a in order to     subsequently aspirate
additional fluid into the 5   cartridge 304, or to effect needle retraction
by     further advancing the piston. In order to effect     retraction, the
user presses firmly upon the piston so     that the piercing tip 307
ruptures the membrane 322a,     and the fingers of the needle retaining
member 332 are 10  released by the forward end of the piston.  The needle
is then retracted into the plunger as shown in FIG.      5C.           In
an alternative embodiment, other means for     piercing the cartridge
membrane 301 may be provided. 15  For example, the rear end of one or more
of the hooks      338 of the needle retraction member 332 may be
sharpened or provided with a rearward facing point in      order to
puncture the membrane 301. In such an      embodiment, the rearward-facing
needle point 307 may 20  be eliminated.  Additionally, the plunger 318 may
be      of the type having an integrally-formed frangible end      as
described hereinabove, rather than having a sealing      membrane 322a.
Referring now to FIG. 7A, there is shown another 25  embodiment of a
retractable-needle unit dose injection 



device. In the device shown in FIG. 7A, a stationary     plunger 476 is
provided for holding a piston 418 in a     fixed position as a pre-filled
cartridge 404 is urged     into the main housing 414 of the device. The 30
cartridge 404 is of a known type having a slidable      elastomeric piston
418 within the forward end of the      cartridge 404 for sealing a volume
of liquid      medication 420 in the cartridge 404. The piston 418
includes an enlarged diameter rear portion 418a 35  forming a slidable
fluid seal with the interior of the      cartridge 404, and a reduced
diameter forward portion      418b. The rear portion 418a and the forward
portion             WO 97/07839
PCT/US96/13649  



-26 -        418b of the piston each have respective axially-      aligned
bores formed therein. A puncturable septum      418c is formed within the
piston 418 between the axial      bores within the respective front and
rear portions of 5   the piston 418.  The exterior surface of the forward
portion 418b is threaded or otherwise adapted for     mating with the
stationary plunger 476, as described     hereinbelow.           The
injection device comprises a main housing 414 10  having a spring housing
429 installed therein for      releasably holding a needle 416 in a
projecting      configuration from the forward end of the main housing
414. The spring housing 429 includes a needle      retaining member 432,
which extends rearwardly into a 15   neck portion 414b of the housing 414.
The neck     portion 414b of the housing 414 opens into an enlarged
barrel portion 414a of the housing 414. The     stationary plunger 476
comprises a rod 477 that is     centrally positioned within housing 414.
The 20   positioning of the plunger 476 is maintained by a 



radial member, such as by radial struts or a seating      disk 478. The rim
of the disk 478 is held within a      groove 479 formed about the interior
of the barrel      414a. 25        An actuating head 450 is formed on the
forward      end of the rod 477 for actuating the needle retaining
member 432. The actuating head 450 extends into the      neck 414b of the
housing, and is positioned behind the      needle retaining member 432.  A
needle-receiving bore 30   448 is formed within the head 450 and extends
into the      rod 477 for a sufficient length to receive the rear of
the needle when retraction of the needle is effected.      The rear end of
the bore 448 joins with a reduced      diameter fluid channel 449 that
extends rearwardly for 35   the remainder of the length of the rod 477.
A cup or receptacle 480 is formed at the rear end      of the rod 477. The
cup 480 is sized to receive the       
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-27 -       forward portion 418b of the piston 418 therein.     Suitable
mating surfaces, such as screw threads, are     formed within the cup 480
for secure engagement with     the piston 418. A rearward-facing hollow
needle 407 5   is joined with the channel 449 and is centrally     aligned
within the cup 480. When the piston 418 is     mated with the plunger 476,
the needle 407 pierces the     septum 418c to provide a fluid passageway
from the     interior of the cartridge 404 to the forward needle 10   416.
In embodiments wherein the mating means between     the piston 418 and the
plunger 476 comprises screw     threads, it is desirable to provide the
plunger 476     with structure for resisting torsional stress or 15
rotation as the piston and plunger are joined. 



Several such features may be employed. For example,      radial stiffening
ribs 482 may be formed upon the      exterior of the rod 477 and joined to
the seating disk      478. The head 450 of the plunger 476 and the neck 20
414b of the housing 414 may have a non-circular or      polygonal perimeter
so as to resist rotation of the      plunger 476 when the cartridge 404 is
installed.           Another torsion resistant structure includes
radial struts 483 that are joined to the rod 477 and 25   extend into
recesses 484 formed in the interior of the      barrel 414a. The struts 483
are preferably located      toward the rear of the rod 477 and adjacent to
the      forward end of the cup 480. The struts 438 are      configured to
flex in the forward direction to permit 30  the cartridge 404 to pass
between the rod 477 and the      interior of the barrel 414a as an
injection is given.      Accordingly, the struts 483 are thin enough to
permit      such flexing in the forward direction. The struts 483      are
also broad enough, as shown in FIG. 8 to resist 35   lateral, or
circumferential, flexing.  Additionally,      as shown in FIG. 9, the
recesses 484 extend in the      forward direction along the interior of the
barrel  
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-28 -       beyond the point of engagement with the struts 483 to
permit the struts 483 to flex into the configuration     designated 483'
during use.           After the piston 418 has been engaged with the 5
plunger 476, an injection may be given by the user     applying a
compressive force between the finger stops     and the rear surface 456 of
the cartridge 404. At the     completion of an injection stroke, as shown
in FIG.     7B, the forward end of the cartridge 404 abuts the 10  seating
disk 478.  In order to effect retraction of 



the needle 416, the user may then apply firm pressure     to the rear
surface 456 of the cartridge 404, which     force is then transmitted by
the cartridge 404 to the     seating disk 478 in order to drive the rim of
the 15   seating disk 478 out of engagement with the recess      479. When
the seating disk 478 is disengaged from the      recess 479, the plunger
476 is urged forward within      the housing 414 so that the actuating head
450      unlatches the needle retaining member 432. As shown 20   in FIG.
7C, the needle 416 is then retracted into the      cavity 448. In the
preferred embodiment, the housing      414 is sized to receive the entire
length of the      cartridge 404 therein so that subsequent withdrawal of
the cartridge 404 from the housing 414 is prevented. 25        Referring
now to FIG. 10, there is shown another      embodiment of a retractable
needle unit dose injection      device. In the device shown in FIG. 10, a
stationary      plunger 576 is provided for holding a piston 518 in a
fixed position as a pre-filled cartridge 504 is urged 30   into the main
housing 514 of the device.  A retaining      skirt or flange 578 is formed
about the plunger 576      for securing the plunger 576 within the housing
514.      The rim of the flange 578 is held within annular 



detents 579 formed on the interior surface of the 35  housing sall 514.
When the cartridge 504 is urged      into the rear opening of housing 514,
the piston 518,      which initially serves as a stopper for the cartridge
PCT/US96/13649                                -29 -       504, is pierced
by a rearward facing piercing needle     507 that is axially positioned to
extend from the rear     of the plunger 576.          An injection needle
516 is telescopically 5 positioned within at least a portion, the forward 



portion, of the rearward facing piercing needle 507.     The injection
needle 516 extends from within the     forward end of the piercing needle
507, through the     forward end 550 of the plunger 576 into spring housing
10   528, and out of the forward end of the spring housing      528 in an
extended configuration. The injection      needle 516 is selectively held
in the extended      configuration by retaining member 532. An enlarged
sleeve or collar 530 is affixed about a central 15  portion of the needle
516 to provide a rim or lip for      the fingers of the retaining member
532 to retain the      needle 516 against the rearward bias exerted thereon
by spring 540, in a manner similar to the retaining      arrangements
previously described. 20        After an injection has been administered,
retraction of the needle 516 is effected by the user      pushing against
the rear surface 556 of the cartridge      504 so that the forward end of
the cartridge 504 will,      in turn, urge retaining flange 578 out of
engagement 25  with detent 579.  Consequently, the plunger 576, and
particularly the head 550 formed thereon, will be      driven against the
fingers of retaining member 532,      and needle 516 will be released in
the manner 



described hereinabove in connection with other 30   embodiments of the
invention.  When the needle 516 is      released from the retaining member
532, expansion of      spring 540 will drive the collar 530, and the
attached      needle 516, rearwardly within an axial cavity 548      formed
in the forward end of the plunger 576. The 35  rear portion of needle 516
will thus be telescopically      received further within the forward
portion of      piercing needle 507. The forward end of needle 516
WO 97/07839                                     PCT/US96/13649
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will thus be received and subsequently retained within     the device.
As should be appreciated, needle 516 is sized to     have an outer diameter
that is less than the inner 5 diameter of piercing needle 507, in order to
facilitate telescopic positioning of injection needle     516 within the
piercing needle 507. The initial axial     extent of the telescopic
positioning, and the radial     clearance provided between the two needles,
are 10  selected to substantially prevent fluid leakage into     the cavity
548 while an injection is given. These     dimensional tolerances allow
substantially all of the     fluid initially contained within cartridge 504
to be     injected into a patient, with minimal retention of 15   fluid
within the injection device after an injection      is given. In order to
substantially prevent any fluid      that may be retained within the
piercing needle 507 or      the injection needle 516 from leaking out of
the      device after retraction of the piercing needle 507 has 20  been
effected, an expanding seal member 529 is     provided within the spring
housing 528. The seal     member 529 initially surrounds the needle 516 and
is     compressed within an annular groove formed at the 



forward end of the spring housing 528. When the point 25   of the injection
needle 516 is retracted into the      spring housing 528, the seal member
529 is permitted      to expand to seal the forward end of the device.
The terms and expressions which have been      employed are used as terms
of description and not of 30   limitation.  There is no intention in the
use of such      terms and expressions of excluding any equivalents of
the features shown and described or portions thereof.      It is
recognized, however, that various modifications      are possible within
the scope of the invention as 35  claimed.
-31-  



That Which is Claimed is: 1.  An injection ampoule for use with an injector
assembly having a plunger, the injection ampoule comprising:      a barrel
for storing a quantity of fluid           medication, the barrel having a
rear portion           sized to be engaged with the injector
assembly and a forward portion having a bore           formed therein;
a needle positioned within the bore;      a spring positioned within the
bore for exerting           a rearward bias on the needle;      a needle
retaining member for retaining the           needle within the bore against
the rearward           bias exerted by the spring; and      a piston
positioned within the barrel and having           a cavity formed therein,
the piston           including a rear portion configured for
engagement with the plunger of the injector           assembly, and a
forward portion adapted to           release the needle from the needle
retaining           member and to receive the needle into the 



cavity after an injection stroke is           completed.  2. The injection
ampoule of claim 1, wherein the forward portion of the piston comprises a
frangible end member closing the forward end of the cavity and adapted to
be actuated to open the forward end of the cavity after an injection stroke
is completed.   3. The injection ampoule of claim 2, wherein the frangible
end member is integrally formed with the forward portion of the piston and
is configured to separate from the forward portion of the piston in
response to a predetermined force exerted on the frangible end member.
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-32 -     4. The injection ampoule of claim 1, wherein the   needle
retaining member comprises a plurality of   resilient fingers extending
rearwardly within the   barrel and having rear surfaces, the fingers being
disengaged from retaining the needle in response to   forward movement of
the piston.     5. The injection ampoule of claim 1, wherein the rear
portion of the barrel is configured for mating   engagement with the
injector assembly.     6. The injection ampoule of claim 1, wherein the
rear   portion of the barrel is configured for interlocking   engagement
with the injector assembly.  



7. The injection ampoule of claim 6, further   comprising a stop formed
about the exterior of the   barrel for abutment with a forward surface of
the   injector assembly.     8. The injection ampoule of claim 1, wherein
the rear   portion of the piston is configured for abutting   engagement
with the plunger such that the piston is   advanced within the barrel in
response to advancement   of the plunger, and the piston is disengaged from
the   plunger upon withdrawal of the plunger.     9. The injection ampoule
of claim 1, wherein the   forward portion of the piston is separable from
the   rearward portion of the piston upon withdrawal of the   plunger.
10. The injection ampoule of claim 9, comprising an   abutment surface
formed within the barrel for limiting 



movement of the rear portion of the piston therein.          WO 97/07839
PCT/US96/13649                            -33 -    11. The injection
ampoule of claim 1, comprising a  needle cap removably positioned on the
ampoule to  shield the needle prior to use, the needle cap  including a
plug positioned therein for sealing the  fluid medication within the
ampoule.    12.  The injection ampoule of claim 1, wherein the 



rear portion of the barrel comprises a sealed  cartridge for containing the
fluid medication, and  wherein the forward portion of the barrel comprises
a  tubular housing slidably positioned on the forward end  of the
cartridge.    13. The injection ampoule of claim 12, wherein the  cartridge
includes a rupturable membrane positioned on  the forward end of the
cartridge and wherein the  housing includes puncturing means for puncturing
the  membrane when the cartridge is urged into the housing.    14. The
injection ampoule of claim 13, wherein the  forward portion of the piston
includes a rupturable  membrane closing the forward end of the cavity and
puncturable by the puncturing means after an injection  stroke is
completed.    15. The injection ampoule of claim 14, wherein the
puncturing means comprises a rearward extending 



sharpened end of the needle.    16. The injection ampoule of claim 14,
wherein the  puncturing means comprises a rearward end of the  needle
retaining member.    17. The injection ampoule of claim 13, wherein the
needle retaining member comprises a plurality of  resilient fingers
extending rearwardly within the  barrel from the bore and having angled
rear surfaces          WO 97/07839
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-34 -   for camming outwardly in response to abutment with the  froward
portion of the piston.    18. An injection ampoule, comprising:       a
barrel for storing a quantity of fluid            medication, the barrel
having a rear portion            and a forward portion having a bore formed
therein;       a needle positioned within the bore;       a spring
positioned within the bore for exerting            a rearward bias on the
needle;       a needle retainer for retaining the needle within
the bore against the rearward bias exerted            by the spring;
a piston having a cavity formed therein and            positioned within
the barrel, the piston            including:            a rear portion
configured for engagement            with a plunger;            a forward
portion formed to release the 



needle from the needle retainer and to                 receive the needle
into the cavity                 after an injection stroke is completed;
and            a needle cap removably positioned on the
ampoule and configured to shield the                 needle prior to use,
the needle cap                 having a forward end portion configured
to mate with the rear portion of the                 piston to provide the
plunger.    19. An injection device for use with a pre-filled  medication
cartridge of the type containing a supply  of medication and having a
puncturable piston  positioned therein, the device comprising:        
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-35 -         a barrel sized to receive the cartridge and            having
a forward portion of a reduced            diameter;       a needle
positioned axially within the reduced            diameter portion and
extending out of the            forward end of the barrel;       a spring
positioned in the barrel for exerting a            rearward bias on the
needle;       a needle retainer for retaining the needle within
the bore against the rearward bias exerted            by the spring;
a plunger positioned within the barrel, the            plunger including:
a rear portion having means for puncturing                 the piston and
for maintaining the                 piston at a fixed location as the 



cartridge is received into the barrel;            a rod portion extending
axially within the                 barrel, the rod having a hollow shaft
formed therein for conducting fluid                 medication from the
cartridge to the                 needle;            a releasable engagement
member configured to                 hold the plunger at a fixed position
within the barrel and to release the                 plunger from the fixed
position in                 response to a predetermined force
exerted upon the cartridge after an                 injection stroke;
a forward portion configured to release the                 needle from the
needle retainer when                 the releasable engagement member is
disengaged from the barrel.    20. The injection device of claim 19,
wherein the  hollow shaft is formed within the rod to provide a  reduced
diameter portion within the rear portion of  
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-36 -    the rod and an enlarged diameter forward portion to  permit
expansion of the spring therein to retract the  needle.    21. The device
of claim 20, wherein the needle  extends rearwardly within the rod to a
terminal  location within the reduced diameter portion of the  shaft.  



22. The device of claim 19, wherein the rear portion  of the plunger
comprises interlocking engagement means  for interlocking engagement with
the piston.    23. The device of claim 22, wherein the interlocking
engagement means comprises threaded engaging surfaces.    24. The device of
claim 23, comprising flexible  centering means for centering the plunger
within the  barrel and for resisting rotation of the plunger when  the
threaded engaging surfaces are engaged.    25. The device of claim 19,
wherein the releasable  engagement member comprises a radial seating member
sized for abutment with the forward end of the  cartridge.    26. The
device of claim 25, wherein the barrel 



comprises a seating surface formed therein for  releasably seating the
radial member within the  barrel.    27. The device of claim 19, wherein
the barrel is  sized to contain the rear end of the cartridge therein  when
the cartridge is fully depressed in the barrel,  to substantially prevent
removal of the cartridge.    








